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Two new neo-clerodane type diterpenoids namely, soulidiol and soulidioside have been isolated
from Aster souliei and their structures have been elucidated to be 18, 19-dihydroxy-5a, lO~-neo-
cleroda-3, 13(14)-dien-16, 15-butenolide 1 and its 18-0-D-glucopyranosyl, 19-hydroxy-5a, 1O~,
neo-cleroda-B, 13(14)-dien-16, 15-butenolide 2.
Genus Aster plants are widely distributed in Chi-
na. Most of them possess medicinal activities,
such as antipyretic, detoxicant, expectorant and
remediable cough properties and are being used
as Chinese folk medicines 1-3. In the course of
systematic studies on chemical compositions of
the genus Aster distributed in the northern dis-
tricts of China, we investigated the constituents of
Aster souliei Franch, which has been used as a
flok medicine in Tibet of China with a view to
finding their biological activity. In this note we re-
port the isolation and structural elucidation of a
novel clerodane-type diterpenoid, soulidiol and its
glucoside, soulidoside respectively, from the herb
of A. souliei.
The dried powdered aerial parts of A. souliei
were extracted with ethanol at room temperature.
The extract was fractionated in order by petrol,
chloroform, ethyl acetate and n-butanol. Repeated
column chromatography of CHCl3 soluble frac-
tion on silica gel and elution with EtOAc-CH30H
gradient as the developing solvent, gave two new
diterpenoids, soulidiol (a clerodane-type diol) and
its monoglucopyranoside, soulidioside along with
3-0-B-D-glucopyranosylsitosterol (3).
Soulidiol (1), a crystalline substance gave a po-
sitive Legal and Kedde test". Its mass spectra
showed [M-H20]+ peak at 316,[M-2H20]+ peak
at 298 and [M - H20 - CH20H]+ peak at 285 which
corroborated its molecular formula C2oH3004'
The UV absorption maximum (CH30H) at 212
nm and IR spectrum absorptions at 3200- 3300, 1753
and 1644 showed the presence of hydroxy group,
a, B-unsaturated lactone and a double bond, re-
spectively. The IH NMR spectrum (400 MHz,
CDCI3) of I: displayed a doublet at 6 0.85 and a
singlet at 6 0.80 attributed to the secondary me-




CH3), respectively. A mutually coupled signal at 6
7.10 (t, 1H, J= 1.9 Hz), characteristic of a proton
on the B-carbon of an u-substitued butenolide
ring, and at 6 4.78 (d, 2H, J=1.9 Hz) attributed
to a-substituted endocyclic a, B-unsaturated y-
lactone moiety, were in agreement with the data
of compounds having a-substituted B-buteno-
lidev". Two AB systems at 6 4.20 (br d, J= 10.5 Hz);
3.84 (d, J= 10.5 Hz) and at 6 3.87 (d, J= 10.6 Hz);
3.63 (br d, JL= 10.7 Hz) could be assigned to
the oxymethylene protons of H-18 and H-19, be-
cause a clear allylic coupling and co-coupling were
present between H-18 and H-3 as well as be-
tween I-i-19 and H -6 B which were established by com P"
ari'sion of 1H NMR spectrum with the reported data
for other similar neo-clerodane diterpenes 7-8 (Table
I). The 13CNMR DEPT spectrum of 1 showed the
presence of two methyls, nine methylenes (three of
them were oxymethylene carbons), four methines and
five quaternary carbons. Two ethylenic carbon signals
at 6 129.46 and at 144.80 as well as at 6 134.80 and
143.52 were attributed to C-3; C-4 and C-13;
C-14, respectively (Table II). The IH and DC
NMR spectral data of 1 were similar to those of
the A-/B ring part of neo-clerodane type diols,
Kingidiol and Barticulidiol diacetate obtained












Table I-IH NMR spectral (CDCI3, 400 MHz) data of compounds 1 and 2
2 H 1
2.16m 18 4.20brd(I1.5)
2.04m 18' 3.84 d (11.5)
5.82 t (3.5) 19 3.78 d (10.7)
1.42 m 19' 3.61 d (10.6)
1.40 m 20 0.81 s
2.23 m GIc-l
2.28 m 2
7.12 t (1.8) 3
4.77 d (2.0) 4





5.75 t (3.6) .
l.46 m
1.45 m
2.24 br t (3.8)
















Table II-l3C NMR spectral (CDCI3, 100.16 MHz)· data of compounds 1 and 2
C DEPT 1 2 C DEPT 1 2
1 CH2 17.3 17.4 14 CH 143.5 143.7
2 CH2 26.6 26.6 15 CH2 70.2 70.2
3 CH 129.5 131.4 16 C 174.4 174.4
4 C 144.9 140.4 17 CH] 15.8 15.9
5 C 43.0 42.7 18 CH2 64.2 75.8
6 CH2 31.0 31.4 19 CH2 64.9 65.6
7 CH2 26.3 26.3 20 CH3 18.8 18.7
8 CH 36.4 36.4 GIc-l CH 100.9
9 C 38.8 38.7 2 CH 75.8
10 CH 46.2 46.3 3 CH 70.5
11 CH2 35.8 35.7 4 CH 69.3
12 CH2 19.1 19.7 5 CH 76.6
13 C 134.8 134.7 6 CH2 61.3
*The assignments based on DEPT experiment and referred tol c1erodane diterpenoids"!",
from Baccharis kingii and B. incarum, respec-
tively, except for the signals of I)-substituted furan
ring/-". By comparison of IH and l3C NMR spec-
tral data of 1 with that of closely related clero-
dane type diterpene previously isolated from
other genus plant'"!", the chemical shift of
the tertiary and secondary methyl groups at C-9
and C-8 respectively were in agreement with the
data of compounds ~having both- of these substitu-
ents as alpha on a trans-clerodane skeleton.
Therefore, the structure of 1 was deduced as 18,
19-dihydroxy-5a, 101)-neo-cleroda- 3, 13(14)-dien-
16, 15-butenolide. The structure of 1 was also
supported by the E1 mass spectral fragmentation
patterns, which showed characteristic fragments at
mJz 111 [C6H702, a-substituted butenolide linked
ethyl side chain); 316 '[M - H20]+, 285 [316-
CH20H, (30)], 173 [285 -111 +H, (55)], respect-
ively. The stereochemistry of 1 was furtherascer-
tained by nOe difference spectrometry, while irra-
diation at the frequency of H-20 enhanced the
signals of H-17 (4%) and of H-1 (8%), but not of
H-IO.
Soulidioside (2) gave positive Molisch test as
well as Legal and Kedde test. Its FAB-MS (mJz,
519 [M +Na]", 503 [M +Lilt jndicated its mole-
cular weight to be 496 which corroborated its
molecular formula C26H4009' The IR spectrum of
2 showed absorptions due to a, I)-unsaturated y-
lactone (1751 em - I) and polyhydroxy groups
(3150-3500 cm -I). The IH NMR spectrum of 2
showed signals for one tertiary methyl, one secon-
dary methyl and two primary hydroxy groups, an
endocyclic a, I)-unsaturated y-Iactone function
and one olefinic proton (Table I). These spectral
features were very similar to that of 1 except for
the signals of the sugar part. 13CNMR spectrum
revealed 26 signals, including an anomeric carbon
of sugar glucose at {) 100.9. Soulidioside on enzy-
matic hydrolysis gave an aglycone, soulidiol, and
glucose. The identity of the latter was established
on the basi~'of the comparison with an authentic
sample by paper chromatography as well as by
GC of its trimethyl silyl derivative. The 13CNMR
of 2 showed that the signal of C-18 was shifted
downfield by 11.6 ppm (Table IT), hence, the su-
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gar unit was attached to C-18. Consequently, the
structure of soulidioside (2) was elucidated to be
18-0-~-D-glucopyranosyl, 19-hydroxy-5a, 10~-
neo-cleroda- 3, 13(14)-dien-16, 15-butenolide.
Acid hydrolysis of 2 afforded only a little agly-
cone, which probably underwent a rearrangement
in the presence of hydrochloric acid". The rear-
rangement of 1will be discussed later.
Experimental Section
Melting points are uncorrected. Optical rota-
tion: Polarimeter (Zass), solvent, MeOH (c 1%).
IR spectra were recorded on Nicolet-5DX in-
frared spectrometer, UV spectra on Shimadzu UV
240 spectrometer, IH and i3C NMR spectra in
CDCl3 on Bruker AM-400, using TMS as inter-
nal standard. ElMS and FAB-MS were recorded
on ZAM-HS mass spectrometer. Gas chromato-
graphy was carried out on a Shimadzu Model
GC-9AM equipped with HP-20M capillary co-
lumn 1(25xO.25 mml.D.) with N2 as carrier gas
(flow rate 30 mVmin). The oven temperature at
start (80°C) was held for 2 min, then raised to
200°. The injector temperature was 200°C and
the detector temperature 220°C.
Plant material. The plant material was collect-
ed from Zhang County,· Gansu province of P.R.
China and was identified by Prof. Xuan Pan, Fa-
culty of Pharmacy, Lanzhou Medical College, P.R.
China.
Isolation and extraction. Air-dried and pow-
dered aerial parts of Aster souliei (2 kg) were ex-
haustively extracted with EtOH at room tempera-
ture and the extract concentrated under reduced
pressure. The residue was suspended in water and
extracted with petrol, CHCI3, EtOAc and BuOH,
respectively. The chloroform extract (8.5 g) was
adsorbed on silica gel (7 g, 160-200 mesh) and
chromatographed over 135 g of silica gel (300-
400 mesh) with EtOAc-MeOH gradient as deve-
loping solvent, to give five fractions.. Of which
fraction-2 (EtOAc-MeOH; 50:1) was rechromato-
graphed on silica gel to give compound 1 (120
mg), which was purified by repeated column
chromatography and recrystallized from ethyl
acetate. Compounds 2 and 3 were obtained from
fraction-5 (EtOAc-MeOH; 25:1) and fraction-4
(EtOAc-MeOH; 35:1) respectively, and were pu-
rified by the procedure reported for compound 1
above.
Soulidiol (1). Colourless needle, m.p. 146.5-
147S (from EtOAc) [alb5 - 21.4° (CHCI3, c 2.1).
UV (MeOH): 212 nm (e 8016); IR (KBr): 3200-
3300 (OH), 3032, 1753 (v-lactone), 1644 (C = C),
1084, 1033,997,959,840 cm-I; ElMS m/z (rel.
int.): 316[M -'H20,(4)]T, 298[M - 2H20,(2)]+ ,285
[316-CH20, (17)]+, 173 [316-MeOH-C6H702'
(56)]+, 111 [C6H702, (10)]+, 105 (l00). Its IH and
I3C NMRspectra are given in Tables I and 11 re~
spectively, .
Soulidioside (2). Amorphous powder, m.p. 93-
96° (from EtOAc), [alb5 - 6.6° (CHCI3, c 7.5). UV
(MeOH): 214 nm (e 8800); IR (KBr): 3500-3150
(OH), 3073, 3035, 1751 (v-lactone), 1650
(C=C), 1077, 1045, 841, 650 cm-I. FAB-MS:
m/z 519 [M + Nal+, 503 [M + Li]+, 285. Its lH
and I3C NMR spectra are given in Tables I and II
respectively.
3-D-~-Glucopyranosylsitosterol (3). Crystalline
powder purified by repeated chromatography,
m.p. 300° (dec.), FAB-MS: mlz 576 [M]". IR, IH and
I3C NMR spectral data of 3 were identical with
those reported for sitosterol-glucoside+-" .
Acid hydrolysis of soulidioside. To soulidio-
side (35 mg) was added 15 mL of 8% HCl Me-
OH solution and stirred at room temperature for
9 hr. Methanol was then evaporated under reduced
pressure and to the residue was added water and
extracted with CHCI3. The aqueous layer was
neutralized with NaHC03 and evaporated to dry-
ness. The residue was identified as o-glucose by
paper chromatography, using EtOAc-pyridine-
H20 (12:5:4) as developing solvent.
The sugar was further confirmed by GC of its
trimethylsilyl derivative by the following method.
Enzymatic hydrolysis of soulidioside. A solu-
tionof soulidioside (20 mg) in 10% EtOH (20
mL) was incubated with commercial ~-glucosidase
overnight at 37°. The mixture was then diluted
with H20 and extracted with CHCI3. The CHCl3
layer was concentrated to dryness and the residue
on column chromatography gave aglycone as nee-
dles which was identified as soulidiol by m.p.,
TLC and lH and i3C NMR spectral data.
The sugar obtained after removal of water from
the aq. layer was silylated in pyridine with hex-
amethyldisilazane and trimethylchlorosilane for 2
min. The gas chromatography trimethylsilyl deriv-
ative showed that it had the same R, as that of the
derivative of o-glucose confirming the formation
of o-glucose.
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